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1. I am a registered Patent Agent and am authorized to 
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"Ig Heavy Chain, Ig Kappa, Ig Lambda Biopolymer Markers Predictive 
of Alzheimer's Disease", having U.S- Application Serial No. 
09/993,304, filed November 23, 2001. 

2. In the Office Action mailed on July 13, 2005, claim 1 (as 
presented on March 31, 2005) was rejected under 35 use 101 because 
the claimed invention allegedly is not supported by either a 
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specific, substantial, credible or asserted utility or a well- 
established utility. Claim 1 was also rejected under 35 U.S.C. 112, 
first paragraph because the claimed invention allegedly contains 
subject matter which was not described in the specification in such 
a way as to enable one skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and/or use the 
invent ion . 

Specifically, the Examiner asserts that Figures 1, 3 and 6 do 
not exemplify SEQ ID NO: 3 (the claimed biopolymer marker) as 
measurable in patients with Alzheimer's disease or undetectable or 
regulated differently in normal patients. 

3. The attached figures were produced by scanning the original 
photographs of the gels. No new matter has been added; these 
figures are simply clearer copies of Figures 1, 3 and 6 as 
originally filed and are provided to clarify the presence and the 
absence of Band 4. The figure entitled »DEAE 5(E) Ad vs. Age 
Matched AD" represents Figure X. The figure entitled n DEAE 
6(Elution) ad vs. Age Matched AD (Control)" represents Figure 3. 
The figure entitled tt HiS 1 (scrub) AD vs. Age Matched AD (Control)" 
represents Figure 6. 

The gels shown in the attached figures do not represent new 
experimentation; they are duplicates of the original gels made at 
the time that the experiments described in the instant 
specification were first carried out. 
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The undersigned declares that all statements made herein of his Own knowledge 
are true and that all statements made on information and belief are believed to 
be Urue; and further that these statements were made with the knowledge that 
willful false statements and the like are punishable by fine or imprisonment, 
or both, under Section 10 01 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the Application or any 
patent issuing thereon. 
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Cerebrospinal fluid beta-amyloid(l-42) in Alzheimer disease: 
differences between early- and late-onset Alzheimer disease and 
stability during the course of disease. 

Andreasen N, HessejQ, DayidssonP, Minthon L . Wallin A. ffiinblad_B > 
V>nderstichcle H, Vanmcch elen E r BIcimQwIk 

Department of Rehabilitation, Pitea River Valley Hospital, Sweden. 
niels.andreasen@nll.se 

OBJECTIVES: To study the diagnostic potential of the 42 amino acid fbnn 
of beta-amyloid (beta-amyloid(l-42)) in cerebrospinal fluid (CSF) as a 
biochemical marker for Alzheimer disease (AD), the mtra-individual 
biological variation of CSF-beta-amyloid(l-42) level in patients with AD, 
and the possible effects of differential binding between beta-amyloid and 
apolipoprotein E isofonns on CSF-beta^amyIoid(l-42) levels. DESIGN: A 
20-month prospective follow-up study. SETTING: Community population- 
based sample of consecutive patients with AD referred to the Pitea River 
Valley Hospital, Pitea, Sweden. PATIENTS: Fifty-three patients with AD 
(mean +/- SD age, 71 A +/- 7.4 years) diagnosed according to the National 
Institute of Neurological and Communicative Disorders and Stroke and 
Alzheimer's Disease and Related Disorders Association criteria and 21 
healthy, age-matched (mean +/- SD age, 68.8 +/- 8.0 years) control subjects. 
MAIN OUTCOME MEASURES: Cerebrospinal fluid beta-amyloid(l-42) 
level— analyzed using enzyme-linked immunosorbent assay-and severity of 
dementia-analyzed using the Mini-Mental State Examination. RESULTS: 
Mean +/- SD levels of CSF-beta-amyloid(l~42) were decreased (P<>001) in 
patients with AD (709 +/- 304 pg/mL) compared with controls (1678 +/- 
436 pg/mL). Most patients with AD (49 [92%] of 53 patients) had reduced 
levels (<1 130 pg/mL). A highly significant correlation (r 0.90; P<,001) 
between baseline and 1-year follow-up CSF-beta-amyloid(l-42) levels was 
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found. There were no significant correlations between CSF-beta-ainyloid(l- 
42) level and duration (r = -0,16) or severity (r - -0.02) of dementia. Low 
levels were also found in patients with mild dementia (Mini-Mental State 
Examination score, >25). CONCLUSIONS : The sensitivity of CSF-beta- 
amyloid(l-42) level as a diagnostic marker for AD is high. The intra- 
individual biological variation in CSF-beta-amyloid(l-42) level is low. Low 
CSF-beta-amyloid(l-42) levels are also found in the earlier stages of 
dementia in patients with AD. These findings suggest that CSF-beta- 
amyloid(l -42) analyses may be of value in the clinical diagnosis of AD, 
especially in the early course of the disease, when drug therapy may have 
the greatest potential of being effective but clinical diagnosis is particularly 
difficult 

PMID: 10369305 [PubMed - indexed for MEDLINE] 
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(57) ABSTRACT 

A method for diagnosing Alzheimer's disease(AD) is dis- 
closed. The method involve,'; directly 0 ending the pxesence 
of a biochemical marker, specifically human glutamine 
synthetase, in bodily fluid, preferably blood or a blond 
product The detection is by an imnnznoaAViy ineorponLtinfi 
an antibody specific to human gju (amine synthetase. In 
addition, a method for d Languishing between AD and 
nOn-AD dementia is disclosed. 

13 Claims, 3 Drawing Sheets 
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PROCESS FOtt OIFFERjeNUTAL DIAGNOSES there i* currently no cure or effective therapy available, in 

OF AJLZHKIMER'S DEMENTIA AND DEVICE dementia, as in nil other branches: of medicine, the certainly 

THKREFOR of a diagnosis has an important iiupa.ee on (he mrinauement 

KJHLD OF THE frvrvrMTroV 0f the P» Uenl - Whik AD cannot be aired it present tiine, 

M ,|N VA - miuIV 5 [here is sympi.iuwli- trealmept HVAihbie and thu first drugs 

The present indention relates to a method for the diagno- (attlylcholinesceratt: for the temporary improvemeni of 
Sis of Alzheimer's dementia (AD). The invention p^rticu- cognition aod behavior are now licensed by rhe VS. Food 
lady relates to a process for quantifying the presence of at Dni£ Adnri nisi rati to. Other drugs are at riffercal stages 

least oae biochemical marker associaied with Alzheimer'.'! of clinical (rials: (1) Drugs to prevent decline in 
dementia. More paiticularly, the invention relates to * point- 10 AD -DESFER jRlOXAMTNE, ALCAR, anii-inQarjimatory 
of. care unmunoaSsay which ulilifces unique antibodies to dniflS, antioxidants, estrogen, (2) Neurotrophic Factors: 
enable the differential diagnosis of Alzheimer's, versus uon- N GF f (3) V> ccioe: the recent most excut iug report by Schenk 
Al7J)einwx's foxms of dementia. cl l5 ' (Nature 1 9 9 9;4 00: 173-7) raise* th* hope of a vaccine 

for AD, 

BACKGROUND Of THE INVENTION ^ 'fhe specificity Of the various therapies thus require 

Alzheimer's disease, also referred to as Alzheimer's Sophisticated diagnostic methodologies, having a high 
dementia nr AD is a progressive neurodegenerative disorder degree of sansiu'vily for AD, in order to insure their success, 
that causes memory loss and serious mental deterioration. Currently then; arc q multitude of tests available which 

DLTgnDsucians have long sought a means TO definitively aid in the diagnosis of AD- However, the only true existing 
identify AD during the Itfetime of demented patients, as 2Q diagnosis is madebypau^o^cejianiinaticnof pfwimoTtcin 
opposed to hislopathologic&l ejraminaLion of brain tissue, brain tissue in conjunction with a clinical history of demen- 
which h the only present means available for rendering an tia. This diagnosis is based on the presence in brain tissue of 
ultimate diagnosis of AD. AD is the most coounoii form of neurofibrillary Ungtes and of neuriUc (senile) plaques, 
dementia, a cenuniing for more th an half of all dementias and which bavc been correlaied with clinical dementia. Neurilic 
arreting a* many as A million American* and nearly 15 ^ plaques axe made up of a normally harmless protein called 
million people worldwide. Dementia may start with slight amyloid-beta. Before neurons begin to die and symptoms 
memory loss and confusion, but advances with time reach- develop, plaque deposits form between neurons early on in 
ing severe impairment of intellectual and social abilities. At the disease process. The neurofibrillary tangles art intemeu- 
age 65, the communUy prevalence of AP is between 1-2%. renal aggregates composed of normal and paired helical 
By age 75, me fifiuxe rises to 756, and by age 85 it is 18%. x filaments and presumably consist of several different protein 
The prevalence of dementia in all individuals over age 65 is The internal support structure for brain neurons depends on 
E%- Of those residing in institutions, the prevalence is about the normal functioning of a protein called tail, fn AJrtic- 
50%, at any age. imer's disease, threads of tan protein undergp alterations that 

The social impact of this disease is CnOrmous, caused by cause them to become twisted. The nenrthistnpaiholngic 
the burden placed on caregivers, particularly in the latter ^ identification and counting of heuritic plaques and neu- 
stages of the disease. The substantial economic costs are rojjbrilbry Ungles requires staining and microsenpic gram?- 
largely related to supportive care and institutional adaiis- nation of several brain erections. However, the results of this 
sion. The rapidly increasing proportion of elderly people in methodology can widely vary and is time-consuming and 
society means (bit the number of individuals affected with labor-intensive. 

AD will grow dramatically, therefore finding an eady occu- ^ Given the ability of both current and prospective phar- 
rate diagnosis and a cure for AD is becoming an issue of macological therapies to forestall and/or reverse the onset 
major importance world wide. andVor progress of Alzheimer's dementia, aji early diagnosis 

When an individual is suspected of AD, several recom- of AD will assist to better manage the cue of patients. There 
mended tests are performed: (1) Mini Mental Stale Exami- are cnany cases where noo*AJD dementia Could be confused 
nation (MM5E)— nn office-based psychometric text in the 45 with AD dementia. Such examples include small, undetected 
form of a Functional Assessment Questionnaire (FAQ) to strokes which leirrporarily interrupt blood flow to the brain, 
famine the scale for functional autonomy, (2) LaburaUiry Clinically depressed patients or those with Parkinson's 
tests — cumpJclc olood count, measurement of thyroid stimu- disease can also experience lapses in memory. Many older 
luting hormone, serum electrolytes, serum cnkuiim and people arc on a variety of medications which as & side effect 
glucose levels, (3) Neuroimaging — most commonly used is $ 0 may, alone or in conjunction, impair their ability to perform 
computed Umwgrapby (CI) which has a rule in delecting cognitive tasks. 

certain causes of dementia such as vascular demen Ua (VaD), Thus, if diagnostic techniques for the early differentiation 
tumor, normal pressure hydrocephalus or subdural of AD couhl be piuviued, physician's would achieve an 
hematoma. However, ncuroim aging is less effective in dis- enhanced Ability to prescribe appropriate intervention at en 
tinguishing AD or other cortical dementias from normal i5 early stage in the palhcfgcoesis of this disease, 
aging. In piimuy care svme suggest ibai CT wuld Various biochemical markers for AD aic known and 

be limited to atypical cases, hut others recommend rouiine analyucal techniques for the determination of such markers 
scanning. Magnellc resonance imaging (MRI) currenily ' have been described in the art. As used herein ibe term 
offers no advantage ovei" CT in most cases of dementia. "marker" "biochemical marker" or "marker pxcieiiT iafers 

While Alahchner'a is the most common form of dementia, cq to any enzyme, protein, polypeptide, peptide, isomeric form 
accounting for at least 60% of cases, diagnostic procedures thereof, irnmunologicaUy detectable fragment thereof, or 
fur determining the exact cause of tfcmentia,<nmnng more other molecule thai i£ released from the brain during 'the 
than 80 different species, is diflicvU at best. Furthermore, the course of Al> pathogenesis. Such markers include, bu \ ate 
currently performed tesu - are inadequate in differentiating qo* limited to, any unique proteins or isofonns thereof that 
AD from other types of dementia. ^ are parliculad* associated with the brain. 

In comparison to other disease areas, the field of dementia Grutaminc synthetase (GS) is recognized as an astrocyic- 

wtses questions coneeiniug the value of diagnosis, since specific. Cu2y me involved in the regulation of ammonia and 
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elMtamite mctfll^^ diagnosis nod differentiation of other diseases. 'Jhis isdouu 

VrffFi j?S«^F * Dd M ^f mcx - Hc ^« ld ^ *™ Res hy Vte of a dtoas^peojQc biochemical marker, gbiunoine 
J P79;161:302) A few studies oq (be clinical role of synthetase (GS) «od Us recpectivu photoaiiiniiy label, or 
glutamic synthetase bave been reported; Cunnersen and labeled antibody specific for fiS, at GS's binding site. The 
Haley (Ptgc N«l Acad Sci USA l£>92;89:11949) found 5 '937 patent 1 bumes on exam injl^ wrebnisnfroJ Iluid(CSF) 
monomenc GS protein in 3fi of 39 AD cerebrospinal fluid to Acted the presence of a phntnaffioity labeled, n r labeled 
(CSF) samples, Tumani el al. (Arch Neurol 199?;56(10) antibody, nucleotide bin dine pioiftin and correlates thesub- 
:1241) describe thai the concentration of GS m lumbar CSF sequent level with in* presence of AD. Wiley tc aches a 
of patient* with AD ja increased significantly but noospe- variety of immunoassay techniques to accomplish such a 
cificaj ly (ie. also increased io VaD, schizophrenia and ALS). j q luelhod. While Haley hypothesizes regarding the prophetical 
On p. 1244, the left-hand column, Tunixui states that GS was utility of diagnostic methods which use blood as a sample 
not found is serum. and further suggests thai a mono clonal and/or polydunal 

N&uron-Speciftc gamm&*enolase (NSEyy) and 5100B antibody Immunoassay could be developed, he neveriheJesG 
proteins, abundant in the brain, are also useful markets fnr lo reduce either to practice. Thus, the '937patent is only 

assessing the extent of brain damage: NSIrfj for neuronal is u**tolv\ leaching a diagnostic test which utjli^cerebrnspi- 
d image and S100B for astrocyte dam age. CoQccntr aliens of ^ fluid - Obtaining a sample of cerebrospinal fluid entails 
NSE and SlOOB proteins from ccrebrocortical regions have invasive lediniqucs quire uncomfortable lo a parlour and 
beta examined by means of enzyme linked immunosorbent requires a lengthy period of time lo accomplish. Tn addition, 
assay (ELISA). The levels of these proteins in front al cortex u * polyclonal and/or monoclonal antibodies suggested 
of AD patients were found to be significantly elevated (Kalo 20 bv *» IDOSC having a specificity ro sheep brain GS is 
el al. J Mbl Neiirosci, 1991;3(2):95). Activated astrocytes opposed to a human recombinant form of GS as instantly 
over-expressing SlOOB have been intimately associated disclosed herein. 

with Uie neudtio p -amyloid plaques of AD (Sheng et aL J la U.S. PaL No. 5,508,167, Roses et al. describe methods 
Nevrosci Res, 1°^39;3P8^ Mrak el oL J Neuiopathol Exp for diagnosing AD involving the detection of an apolipo* 
Neurol 1 996;5S:27S). w protein E type 4 (ApoDi) isoform or DNA encoding ApoE4. 

There are a number of different potential uses foi binm- niethods can use blood samples and are analyzed by on 

ulcers in AD evaluation, and each use could involve a umnunochemieal assay. The blood sample is optionally 
different maekfcr or set of markers. Such uses may include, combined with a reducing agent lo reduce the disulfide bond 
but arc not limited to. the use 0/ a market lo distinguish AD m ^ tcmc residues TO the cone^ocding reactive sotfhydryl 
from other cause* of dementia; extinguishing dementia M groups. Roses et al. further describes a kit for detection of 
from the non-pflthological effects of aging; monitoring the me ApoE4 isufurm. The test is based on the differences m 
progress of the disease afler clinical symptoms become ^ amino add sequences of rhe three major ApnD isof otms. 
apparent; -utilization of a surrogate to monitor the emcacy of The lest is not specific for human GS nor does it have 
the forthcoming therapies fnr AD; and isolating markers sensitivity in differentially diagnosing AD versus oon-AD 
which have utility as risk assessment factors for AD; and dementia. 

identifying both the earliest biological changes occurring in Tumani et al. (Arch. NeuroL, (1999) 56, ppl241-A246) 
the brain and other changes that occur as the disease examine 4hc levels of GS in CSF and the examination of 
progresses. Ideally, it would be preferable to isolate a single serum in onto to determine whether GS is a useful bio- 
m&lker to fulfill all requirements with a hij>h degree of chemical marker in the diagnosis of AD. Analysis {s by an 
sensitivity and specificity, however this may be an unrea- 40 &L15A Utilizing a. bio tin- labeled monoclonal antibody 
sonable goal Any individual marker needs to be assessed by directed against sheep brain GS. Normal ranged of GS 
sensitivity, specificity, reliability and validity for the type of convenlrHtiun are reported as 4 pg/mL in human CSF and 36 
clinical situalion to which it is meant to apply, A marker pg/mLin human serum. The samples of CSF in AD pa.tien.is 
which is poor at distinguishing AD from other causes of aruelevaltd with a mean level of GS cuncenlra lion uf2Q±12 
dementia, could nevertheless be an excellent marker for 45 p£/mL, with ALS patients al 13±13 pgAnT^, and vascular 
monitoring the ptogrwaiun of the disease process nr the ucmcntia (VaD) patients al a mean clcvided level 13i7 
response to therapy. pg/mL. Vascular dementia and ALS patients show a slightly 

Wiih regard to diagnostic devices, the clinical evaluation knvcr i* 03 *^- Paiienm wirfa AD are measured with mean 
and use of poinl-of-caro tests utilizing bin logical markers are levtjtt uf 111=53 pu/mL in scrum. However, patients with 
valuable tools for evaluating risk, monitoring disease pro- 50 amyotrophic lateral Sclerosis (ALS) and vascular dementia 
gresskm and guiding therapeutic interventions. The advan- ^ P"^ 111 elevated levels at 11 6x62 pg/niL and 

tages which flow from the use of biological markers as 72*5^ pgtoL in scrum, respectively. Thus, no definitive 
diagnosiic tools include strcogiheDiDfi the certainty of the diagnosis regarding AD dementia or differential diagnosis 
clinical diagnosis, distinguishing AD from other causes of between AD versus non-AD dementia could be elucidated 
demenlia, and quandfying the severity of the disease and & tbese **s»ys- 

ratc of progression. In addition, tests using biological mirk- Gunnersen and Haley (Pmc. Natl. Acad. Sci. (1992) 89, 

eci should be rapid, non-invasive, simple to perform and ppl 1949-11953) provides evidence of GS detected in CSF 
inexpensive, of patients wit b AD but not in that of healthy control subjects 

What is lacking in the art & a relatively non-invasive ot diseases. Ilia other dfecases Under 

meihod and device therefore ef&clive foT definitively diag- consideration are epilepsy, AIJ5, and Parkinson's. Patients 
nosing Al2heimer'5 dementia in living patients. with ALS or Pick's disease in addition to AD do show 
Additionally, a definitive method of assessing the risk of positive results., ua&unwhilo ALS patients do not sbuw posi- 
rievdoping AD is greatly needed. live results, indicating GS is specific to AD. As with other 

nr^miP-nnw'nrTTfrj mno aot publications, aptibodifis raised sgiinsl non-human GS ate 

DL6C1U1 TJON Or HIE PRIOR ART tf5 foc detected of GS. 

VS. PaL No. 5,445,937 to Haley teaches a method for the Generally, most scientific papers tend to focus on the 

diagnobuufAlxhciraert peptide. fWmyloid, since it is postulated to be a major 
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determinant of AO. *J hi* is Supported by the observation thai It is a still further objective of the invention lo provide a 

certain form* or famjha) AP mutations result m The over lest In I rnr the diagnosis of AO comprising a noo-irjVEUlatvc 

pro flwlioa of 0-amyloid, p a nicularly ihe longer form (1^2) point-of-care test which can be nerfhrmnd Utilizing a sample 

which ig^egatcs more readily than til*. Sorter form, H*i- couiprisiug blood or any hlood product 

examine the neurruoxiV.ity based on free radicaJgwierM.on ■ ° lhtr ° bjCCW 421(1 ad ™ tl fi« mvenurm will 

by ihe peptide p-amyloid in iU aggregation state. Several b «-° mc apparent from the following description taken in 

synthetic fragment of die peptide ttfe tested for resulting COiijuaCliuE with the accompanying figures wherein axe seL 

neurotoxicity Based on the fad thai oxygen seems to be a for1 ^ v > w ?? of ^h-ation and example, certain embodi- 

requrremeQt for radical generation and glut amain synthetase dents of this invention. The figures constitute a part of Ihts 

and creatine kinase enzymes arc oxidation -sensitive 10 specification and include exemplary embodiment of ibe 

bio markers, the inactivalion of irjcsc enzymes are utilized a* present invention and illustrate various objects and features 

indicators of active atlwck uo biological molecules by these thereof. 

aaanemed BRIEF DESfttimoN OF 7TTE FTfiURB? 

SUMMARY 01- THtl IN ViiNTiON i$ 

Ihe present invention relate* to * method for the diagno- "J?**?" f significant values 

Sis of Alzheimer'* dementi* (AD), particularly lo a method * r NSE . aD ? f 00 ^ ^ of / PiUwi. 

for diafinosmE and dfenatitfD* Alzheimer- s dementia J"^^ ^abated as suffering from ft form oTAhheriner'c 

from other forms of dementia by testing for the presence of 0cm6nU4 i 

specific biochemical markers for Alzheimer's disease in 20 nG " 2 15 a eouipariaon or statistically significant values 

bodily fluids, pprticuUriy in bluod, blood products, urine. fe GS ' NSE Sl0 ° 111 1116 Wood of a 0011011 °* P*ticnw 

saliva and the like. The invention further relates lo a process. clinically evaluated as suffering from a form of non- 

for quantifying the presence nf al least One biochemical Alzheimer's dementia; 

marker associated with Alzheimer's dementia. More FIG. 3 depict box whisker plots of OS relative to age in 
particularly, the invention relates to a pofnl-of-carc imrnu* 25 healthy individuals, 
noassay which utilizes unique antibodies 10 enable the 

differential diagnosis of Alzheimer's versus non- DESCRIPTION OF THE INVENTION 

Alzheimer's forms of dementia. The markets which are analyzed according CO the method 

The present invention relates to methods and ETJ3A 0 f the invention are released into the circulation and may be 
system for tfagnosirjg, subryping and monitoring Alzhc- 30 present in the blood or in any blood product, fur example 

imer's dfee»se. The invention is based on the cHscnvery that plasma, serum, cylolyzed blood, e.g. by treatment with 

S100B, NSErr *vd GS proteins are released from the brain hypotonic buffer or detergents and dilutions and prepara- 

and can be detected in body fluid* outside the brain, lions thereof, and other body fluids, eg. CSF, saliva, urine, 

The generation and purification of recombinant human lymph, and the Eke, la another preferred embodiment the 

GS are described. These GS proteins may be used to concentration of the markers in CSF may be measured, 

generate monoclonal or polyclonal antibodies that, hi turn, the terms "above normal" and "above cul-otP are used to 

can be used in irnmunoassays, therein they enter info an refer lo a level of a marker that is greater than the level of 

immunercaction which can be manured and/or quantified ftc markcr cfc^j ^ nurmal individuals who are not 

to detect crrcuUhng OS protwnin suspected individual undergoing a cerebral event, i.e. brain degeneration or 

Alternatively, the GS protein themselves may be used in atrophy. Por some markers, very low leveb of the marker 

pjntnwa^ays to detect circulating autoantibodies in such maj be present normally in an individual's blood. Fox other 

individuals. The occurrence of Alzheimer's dementia is mariccxs analysed according to the invention, detecublc 

c^cleriied by the rcco^ucn of icvels of a particular levels amy be present normally in blood. Therefore, these 

biochemical marker in bodily Ouid, caid levels correlating to icnns indicftte 4 kVcI ^ K ^m^y ^ 9c lbc aonnJ i 

the manifcsnuoo of Alibeimer's dementia symptoms as kvc i found in healthy individuab. The term <4 &ignificandy" 

quantified byMMSE wstmA- As a risk assessment test, the 0r '^uiislically Qgnificinr refers to statistical significance 

recoguilioD of levels of such niAdcers which are indiohve of generally means a two standard deviation (SD) above 

the development of ^Alzheimer's dementia further augmenl* oonml, cr higher, concent radon of the marker. The assay 

the diagnnstJccapabiliry afforded to the skflled pracUtioncr. 5Q mttuod by thc ans j ysis for ^ marker Ja 

Accordingly, it is an objective of ihe instant invention lo carried out must be sensitive to be able to delect the level of 

provide a relatively non-invasive and highly sensitive the marker which is present over the concentration range of 

method fox the definitive diagnosis of AlsJicimcr's disease. interest and also must be highly specific. 

ft is a further objective of the invenlion to provide a The three markers which were compared to evaluate their 

method which mcludes analysis of al lea^l one body fluid of S5 value as a diagnostic tool are proteins which are released by 

a pahenl to determine the presence of at Jeaat one marker specific cells in toe brain as these cells become damaged 

indicative or AI> vs non-AD dementia. during a cerebral event. These markers, e.g. proteins, can be 

li is a futlher objective of Ihe instant invention lo provide either in their n&iive form or they may be inuminologically 

antibodies specific to neuronal related proteins, as Identified detectable fragments of the proteins resultirjg, for example, 

by the method uf the current invention. ^ by proteoly tie breakdown. By ^rnmunologically detectable** 

It is a still further objective uf Iho instant invention to is meant lhat the marker fragments contain an epitope which 

provide an immunoassay elective for the recognition of is specifically recognized by antibody reagents used in the 

neuronal specific proteins in one or more human bodily assay. 

The marker* analyzed according lu the method of the 

it is yet another objective of the instant invention lo «s invention arc cell type specific. The enzyme cnolasc cata- 

providc a purified monoclonal antibody specific for human lyzca the jntcrconvcrsion of 2rphcisphoglyccratc; nud phos- 

glvtamhic synthetase. phocnolpyruvatc in tho glycolytic pathway. The enzyme 
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exisla in thret isuprolcjps each the product of * Setparaic 'jTic cxaC ( mechauians leading to increased oamvn. 

KCDC The Joci have be*n designated £NOl, UN02 *nd traUon in CSK remain unknown. O vtr expression of GS in 

liN03. Jhe gau6 product of HNOl is the non-neuronal reactive astcoevies and subsequcnU&iease into the eyiweel- 

_ cnolasc (NNE or oi), which is widely distributed in various hilar space was prctfOSwl (Tumani ct al, Arch Neurol 
mammalian Usmic:*. 'Jhe gene product of is the < 1999*56* 1241) 

muscle specific «>]•» (MSH or 0) which is locked ln ft n]l e r „ nl6mplaIcd ^bodtoem of lb e nmuiun, 

T2 ? ' v ^ slriMed , n " ,sd .!' ^ Product body nuJd les m ^,, e tillten ftom , 1ienl M ^ ^ 

^ i g T * ^ Be,U ™' 1 "HT** « , 2 M8 .t NSB or " 4c or U 7bi points in tiw *JU. 
T) wludi is I» £ ejy w the neurons »d neuroendocrine cell,. Typi„ U y ( „ first ^pl t i llken from a patent tipe* 
lie nibye e^ym, arc fovod as ho^g- or teterodrocrfe 10 p&eauifon ivilb poJilc symptoms of AD fad anil4d 
isoibrms composed of tore* immunologically dKtaiot acc0 rding lo tit ivamion. Subsequeotfy, aome period of 

* ? . wVj 4 !? ( V ^1 T) bM * ^«P**ea ( »ao a , hn^taM months after 

molecular wctftbt of 16 kDa, 44 kDa. and 46 W>a rcspco ^fi^, p^,^ lleeDnd sample is taken and analyzed 

W ^' according Lo the invention. The data can be used to diagnose 

Hie orf and yy cflolasc isofomw, which have been desjg- IS AD, rule ox; AD, distinguish between AD and uun-AJ) 

nued as neuron specific enulase each have a molecular dementia. 

weight of : -80,000 Dalton It n« b«« ahownihai NSE The leret of any one or all of the fine specific markers 

^ff,^ 011 ^ 5^ W°^JJW»»»* aft«bn« injury 0 fitf«r*l found in ine pnlieril'a bndy fluid Ivere measured 

(e-g. sac**, head l»uma), and ^release of NSE bom h(m one ranffle Mmp1t ; Mhoa & ^ nr ^ illdiviail ,] 

dam^f c«eb«l tesue mlo H.« CSF blood cfcculalion 2» ^ ^ ^ b B ^'T c -b 

S'hSfc f ^T 10 " " SSUC h " 4 meanlabodynuidsuchasbJoodorCSf L AO Ihe maiiL Can 
Sit naji-ure oi ™4o nours. ^ ^ t;o incasurcd with one assay device or by using a wpamTe 

The Si 00 protein in a cytoplasmic acidic calduin-binding asr;ay device for each marker in which case aliquots of the 
jwoicin found predftftiinanlly in the gray maltef or the hrain, jyimc sample can fct USed. Tt w preferred lo measure cadi of 
pnroarily in astroglial and Schwann cells. The protein exists 25 up tp the three markers in the same single sample, irrespec 
in several homodimc ric or heleryidimtric informs conswt- live of whether (he analyses are carried out ift a Aingle 
ing of two iinmuno logically distinct subunLts, Al (KfW analyikal device or in separate devices so that the level of 
10.400 Daltnn) a*d H (KfW 10,500 Daltun). Tn the central each marlrxr SimnllaneowUy picfcni in a angle simple can 
nervow system (CN?0, homodimer SlOO ft- B (21,000 be used to provide incaniTujful daU. 
Dahon) and toerodimec SlW Al-B (20,900 Dalton) con- 20 m presence of escb marker is deieunioed usiog awl- 
7 ^ to \ al ^^^ a C ^* 1 ;^ C ^ e ^ bodies specific for each of the markers aoddelecuuft^ecinc 

n***'*™* * ^ 1^^"®^ »»37=41^ binding of each antibody lo its respective market Any 
Since a high percentage of SIOOB k found in the brain, a suiiabl* direct or iodirccl wsay method may be used, includ- 
nuinlwi :uf sludies_ nave e^incdlhispro^asa ina/kerof _ ing mow which axe commercially available to determine* the 
cerebral injury. The biological half life of^WOh L, 113 35 tevel o[ each of U* specific marker; measured acoordJogto 
mniule* (Umu ct *L J^in Cheir, 19fi9^S:1942). Repeated tho invention. The assays may be competitive assays, saU 
mc^urcmcnts of &100B scrum Ie% el% are useful to monitor vich assays, and On* label may bo selected from the group 
the courne of neurologic dumnfle. of wtU-lmown labels such as radioiimiiunoassay, nuoitsceut 

Glulamine synihetase (GS) is a ubiquitous eniyine lhat ^ or chemiluuiinescciicc immunoassiy, or inmiUnoPCK tfich- 
catalyzes the ATP -dependent conversion of glutanttte lo oology. Extensive discussion of the koown. immunoassay 
ghibmine using ammonia as (he nitrogen source. GS is techniques is not required here *unce these are known K> 
piwwnl al high conccnlzations in liver, muscle, kidney and those of skilled in the ail. See Takahashi el al. (Clio Cbcm 
brain (De Groat et a] . Bioomm Diophys Acta 19S7;908 :23 1). 1 909^5(8): 1307) for $1005 assay. 
GS in ihe human brain is an astrocyte-specifio enzyme ^ Almough not limited thereto, the immunoassay meJiod 
mvolvcd in protecting neurons vja convciting the potentially used iu Qic instant examples comprised a double antibody cr 
ncurolexic gMtaniaie and ammonia into ghltamine. Hie iiandwkh ELBA Tur mu^urina the level of Ik* marker 
cuvaknt cabon site oi GS renders it e*lremcly sensiiive lo pmleins in the sample. According to this method, one of the 
oxidation. antibodies is « *V«ipture" antibody which is imniobilizcd 

Senile plaque-dense regions of the brain of patients with S q Onto a solid-phase, and the other Is a "detector" antibody 
AD represent cnviroumenU of eleviiecj txtidalive stress and wbiuh is labeled wilk, for example, an euayme. The detotlot 
lbai pro tcm in ihc b/iia of paiisnis with AD is more oxidize d antibody binds to marker protein bound to the capture 
•him thai of uunlrols. Rt- active microglia exlcn&iiwly present antibody lo form h sandwich structure. For each aK«y of the 
with senile plaque regions have been proposed as a source three martens, niarkw protein standards arc used to prepare 
of oxyradicajs in the brain. ss a standard or calibration curve of absorb anee v* market 

Ihrcc distinct types of GS have been known: GSl, CiSll protcmtwn«jnlrdu"on.^hismUhod is of importance since, in 
and GSUI. Genes for GSI and GS1JT have been found in addition to the advantages of the preferred embodiment, the 
bacteria. The bumm GS genu belongs to the GSIl* type added markers, NSE and S100B, bkkUJ in indicating tin 
(Brown al. J Mol Evol 1994;38:566^ GS in the brain is on-going deslrucrirn of nrurons andmoniioriDg acuto even.^ 
thought to exist as ail octamcric structure with a molecular CO ^ lbs brain, n»p».:livciy. 

weight of 360,000-400*000 Daltuns (Tumani ol al. J InimU- The assay methods used to mcusure the marker protein* 
no! Mcth 1995;18a:155). However, in blood circulation the should exhibit sufficient sensitivity to be able to measure 
protein is thought lo be in the mnnomcric form with MW each protein over * concern™ lion range from nomial valuus 
44 ±1 kDa (Boksha ct al. J Neurochem 2000;75:2574). High fiTUnd in hcnlthy persons lo elevated levels in rick pcoplo, 
couccrirriliDns of GS were reported in lumbar CSl-fromAD t$ 2SD above normal (-cut-nft) *nd higher. For the GS 
paircnts (Ounucrscn and Haley, Proc Nad Acad Sci USA prolciu, ihu cul-off«0-023 n^Anl, uz/ml and 

1992>S9: 11949, Tuinaoi ct aj. Arch Neurol 1999^56:1241). S100B-0.02 agfol 
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'lne a-w^ay may be carried rut in various formats, incjud- (1U) on a orbital shaker. After washing, TMB sHbstr lie 
iag a uuciotiier plate fniniM which is prcfared far carrying solution (S)gpia) was added. After 5 minutes incubation t\ 
out the assays in a batch modo. The assays may also be KT bl dark, the reaction was slopped with 1 M H~SO A and 
m varriul cm I in automated analyzers wliicli arc wcJl known in optica] density Was read at 450 Dm. Selected positive cul* 
the arL Another DGSiLy formal which con be used iccordmg > rures were subjected to cloning by the Jimiting dilation 
to ihe invent™ js * r*pid manual rest which can be method as described by Kullcr ct aL (sec ubuvc reference), 
administered ai the poinl-of-OTc ai any location. 'Jypkally, KLISA screening and cloning procedures wore repeated Until 
such deviyes will provide a result which is above or b*low culture siabilil y and doaaiity were nomined. (2) Screening 
a cut-oft, ix. a semiquiDUtativc result. iiUSA-2: In the second method, monoclonal antibodies m 

Expression of AOS and Isolation of Monoclonal Antibody: in the hybridoma culture supernatant wete captured via goat 
In order to isolate an anu"body with specific binding anti-raousc igGjr^ (JbcJlsoq immunoRcscar di) immobilized 
properties for human Glulamin* Synthetase (human recoro- ou (he sulidphasc of rJLISA plate. After 1 hour incubation at 
binanl GS or mGS) cDNA of the rhGS was purchased from 37* C, Uio plate was washed a* foe uwlliodO . Then bioii- 
AIXX?. llie full length of the rhGS open wading frame aylaled C*S (prepared using Hiotln Labeling Kii from Buc- 
(O1O0 was Obtained by FQl and sub-cloning in plif2Ba is Urinficr Manrjhciin following tht manufacturer's 
(NdeJ/KhoJ). ihe construct included a poly-hisiidinc tag at recommendation) diluted Vfo» dilutions hi PBS with 1)5% 
the N-lcrm ini of the rhGS OKK and no extra sequence al the USA was added to each. well. After 30 rn Urates incubation at 
C-termiriL The protein was expressed into Escherichia coH RT on a shaker, plain was washed and HRP-conjugalcd 
Bill (Dfc3) following techniques described by Lislrom et slreptavidiii (Boehrjnger Mannheim) at i/10,UUU was added 
al (Diochcm J 1°P7;326;159). The preparation of crude 20 and incubated for 30 minutes at ITT. After washing TMB 
cellular extract as well as solubilizalion of insoluble ejfpres* substrate- solution was added and reaction was read* as for 
sion products consisting in urea/alkali treatment was method -1. 

achieved following the method of Moreno et al (J Ormp To develop an ELISAttSay, Iwo clones designated as 1G3 

Neurol 1W 4 350:260). Affinity purification was performed and 5G4 were selected. These clones were deposited, in 
by Ni-NTA chromatography following Ihu supplier's rcc- 25 accordance with the Budapest Treaty, with the American 
DiTimendalionS. J>pc Culture Collection. 10801 University Blvd., Manassas, 

Preparation of Monoclonal Antibody: Vo_ 20110-2209 on Apt 25, 2001 under Accession Number 

"lne monoclonal afitfl>ody of the present invention was P1A-3339 and i'lA-3340 respectively. In accordance with 
produced by the pojyclhylcrie glycol (PEG) mediated cell 37 CER 1-80S, the depositors assure that all restrictions 
fusion method. 30 imposed on the availability to the public of the deposited 

Preparation of iirmiunocyics. materials wilt be irrevocable removed upon the granting of 

BaJb/c mice, a Strain with II-2 J haplotypc from Charles a palcni. 
River Canada, St Constant, Quebec, Canada, female, *7— y production of monoclonal antibody: 

week old, wtrc immunized with the rhGS emulsified in on The GS- Specific monoclonal antibody was produced 

equal volume of either iittUnd's complete adjuvant (KCA) 35 using ascites. Ascites were produced in Balb/c mice previ- 
fbr the first injection and then in Frcund's incompbte ously treated with 0.25 ml pristine bv injecting intiapcrito- 
adjuvant &1A) for subsequent injections at 3-4 weeks acally with 1-5x10-6 hybridoma ccli m 0-25-0.5 ml PBS, 
intervds with 25-100 w of <JS. Immunized urioo were pH 7.4. Jen to 14 days latur, ascites wcr c collected. The 
sacrificed 3-1 days after the final inrmunizalicn, given either inuuotlonal antibody from asutcs was purified on affinity 
intravenously and/or intTapcritoncAlly, in phosphate buffered 40 column (Protein G, AV1UAL), using known procedures. 'JTic 
saline buffer (PBS) r pR 7.4. purrftcri rnorio clonal antibody was used for iraiminchemical 

Preparation of ijybridoma: Studies. 

Spleen cells from the mice immunized with the GS Polyclonal Antibody Production And Purification: 
protcin and the Sp2/0 cells Were fused in the presence of Goals were immunized with biweekly 250-500 jug rntia- 
4^% PEG accuiding to (he method described by Fuller, SA, 45 muscrrUr aud/or subcutaneous injections of purified rhGS 
Takahashi, M and Kurrcli, JGR (Preparation of Monoclonal emulsified in Frcund's adjuvant. Titer was monUored ruu- 
Antibodica: Jn: Snsubel !•; Brent B, Kingston R., cl al., cds. linoly by screening scrum by a half-sandwich KUSA. Poly- 
Curxynt Protocols in Molecular Biology. New York: fircone clonal antibodies (PAb) specific for GS were subsequently 
Publishing AssociAies, l!?a7: Unit 11). lne resulting fused purified from goat serum by affinity rruriticalion using 
cells were suspended in Ihe I CAT selection medium and so cyanogen bromide activated scphamso-4B (Pharmacia) 
plated onto fuur 96-well plates which were prcscoded with ccmplcd to fcecmbinaut GS. lne purified polyclonal anh- 
lecder cells, peritoneal exudate cells (PEC), as described by bodies were dialyzcd against 10 mM TBS, pH 7.4, conocn- 
FUUer ct aL (sec above reference). tratcd by ultrafiltrutioa and stored at -20° C. 

Screening of GS-spccific Antibody -secreting Hybrjdomas Diagnostic Assays and Dclecfion of GS in Biological 

ThO sCTOcning of hybridrima cultures were Carried out in 55 Samples: 
two methods. (1) Solid-phase BL1&A — Screening iiUSA 1; AnoUier purpnsc of tbo prtscnl invention is in provide 
Confluent hybridoma culmrc supernal an Is were added to reagents for use in diagnostic assays for the detection of OS 
96-wcll microliter plates (NUNC MaxiSorp, G1BCO BPJ,) from individuals suffering from Alzheimer's disease, 
coaled with rhGS at 2/jg/mlio 1<X> mM carbonate buifor.pH Tn one mode of this embodiment, GS of the present 
9.6. The excess binding sites were blocked by bovine scrum $0 invention may be used as antigens in immunoassays for the 
albumin (BSA) in PBS, pH 7.1 . After washing the plate with detection of thusc individuals suffering from AD. Tbc 
PBS contiiiiine 0.05% Twccn 20 (WB), 100 culture protein, GS of tho present invention may be used in any 
supernatant* conlaraing the monoclonal antibodies were immune assay system know in the en including, trut not 
ioenbated with the immobilized antigen for 1 bour at 37" C limited to: ramoimmu 00 assay, enzynic-tinkcd Tmrrrnaosor- 
After washing, pcruxidn.se conjugated goal anli-mousc IgG CS bent assay (EUSA), "sandwich" assaj-s, pcecipilin reactions, 
(Jackson TirmrunoRcsoarch Lab, Trie., West Grovu, Pa.) wis gel diflusion irntnuriodilru.-sioQ assay, aggrutiualion assay, 
added and incubated foi 30 minutes qt room temperature fluorescent immn nu assays, protein A or G immunoassays 
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and 5 mm uno electrophoresis assays. A/wording to the present 
iuventiou. inunoclonal or polyclonal antibodies produced 
against human GS ait useful in an immunoassay on samples 
of bjnod or Wood produce such as serum, plasma or the tike, 
XjiiiiB-l J1«mT or other body Xluii^ e.g. wilivn, urine, lymph, and 
the like, to diagnose pa u'tnv with AD. Alzheimer's dementi* 
ruay be determined by wHizing a single monoclonal anti- 
body or a plurality of monoclonal antibodies, smgly or 
combined, which are specific against human glutauiiue 
synthetase. 

The aottbodies can be used in %ay type of immunoassay, ] 
This include both the two-silo sandwich as*?y and the 
n ingle site immunoassay of the non -competitive type, a J? 
well as in traditional competitive binding assays. 

Particularly preferred, for ease and simplicity of 



12 



All reference values are reported AS mean 42SIJ. The 
reference values for the three madtrra are: CtS«4J.(J22 xig/ral, 
NSK-834 og/rnl and SlOU=0-02 ng/ml. 

The lo ck of Si 00 and NSE were analyzed using SMART 
S1U0 nnd SMART NSH HLISA assay kit. respectively, 
available from Syn-X t'harma Inc.* Mississauga, Oct, 
CANADA. 1-or the GS assay, antibody reagents and cali- 
brator (i.e. recombinant human GS) Were produced at Syn-X 
fbarma, and assay was developed as described 

above. 

The bos: whisker plots in FTG. 3 depict (ho analysis of 
serum conccniratiuiLS of GS protein in healthy individuals 
categorized on the basis Of ago. Interestingly, the individual* 
in their GO'S show significantly higher levels of GS in blood 



detection, and its quantitative nature, is the sandwich or 35 in comparison to (he other younger ago croups. However, 



double antibody assay of which a number of variations exist, 
all of which arc contemplated by Che present Invention. For 
example, in a typical Sandwich assay, unlabeled antibody is 
immobilized on a solid phase, c£. microliter plate, and the 
sample to be tested is added. After a certain period of 20 
incubation to allow formation of an anjJbody*anligea 
complex, a second antibody, labeled with a reporter mol- 
ecule capable of inducing & detectable signal, is added and 
incubation is continued to allow sufficient time for binding 
with the antigen at a different sjlc, resulting with a foruialiun 25 
of a complex of antihody-aotigen-labeled antibody. lne 
presence of the antigen is determined by observation of a 
signal which muy be quantftaied by comparison with control 
samples containing known amounts of antigen. 
Clinical Studies: 30 

A prospective observational aflat study was, Carried out ol 
three geriatric clinics. The study evaluated 38 patients who 
came to the clinic, wherein Mmi Mental State Examination 
(MMSli) examination and other routine tests were given. Of 



the mean GS level in blood of individuals 70-*- go down 
similarly to those observed in their 20*s and 40's. A similar 
pattern is observed with SiOa protein. On the other hand, 
age distribution of NSE etczum cnncentraTion is different 
from the other two markers in which significantly higher 
concentrations wcra observed in the age group of 14 Lo. 40 
years, 'fhcTO was no relationship of serum levels of these 
three proteins 10 sex. While not wishing to be bound by any 
particular theories, it was hypothesized thai those in their 
60s with elevated GS (and/or Si 00) arc indeed already 
developing brain dctcriof alian, and such individuals in their 
70*s become classiiicd as "patients" and remaining so-called 
"health/' individuals are well fit hedth-Wisfl arid show low 
levels of these protein markers. Thus, it was concluded (hat 
focusing upon GS levels in the 6U's age group h> especially 
valuable as a diagnostic for risk-assessment studies. 

Of the 24 MMSE-bascd AD scrum samples, 20 were mild 
AD cases, and 4 ww« moderate (See 1'IG. 1). The sensitivity 
of the three markers, ie. GS, NSE and S100ED were 100%, 



those, 24 were diagnosed as AD and 14 with other types of x 33% and »% respectively. The GS level correlates well with 

dementia other than AD. The mean age of the patients the severity of AD. i.e. MMSE score, while similar; corn> 

presenting with Alzheimer's dementia was approximately lation is not observed with NSE- The sensitivity of $100 is 

79 years wjtb an age range of from 54 to 87 years. Mini very low, however, when (his marker is elevated it may be 

Menial Stale Examinalion score (MMSE)wna recorded. an indication of ongoing destruction of astrocytes in the 

Blood sample was obtained, and after clotting, tbc sample <jc brain due to acute events. 



was centrifoged and clique Is of senim were frozen 
stored at 70° C- until analysis for Si (XI, NSli and GS was 
performed. 

Oonlrul subjects included 153 healthy blood donors (age 
range from 18-87 years: median age 71.03*9-95 years) 45 
whose blood samples were used to determine reference 
valves for eonccotrajtiOnS Of Si 00, N.SE and GS. 

Alzheimer's disease is recognised as a progressive dis- 
ease process which begins in the basal neocortex, spreads to 
trjc hippocampus, and eventually invades all cortical areas. 50 
There is no remission in the disease course (Break and 
Broak, Neuiubiol Aging 1 997; 18(4):3S1). Tbis indicates that 
AD is a disease process and not simply a product of aging. 
AD pathogenesis involves steady and progressive dc&uucr 
tion of neurons- Although NSE does not have spccjHciry for ss 
AO, the marker coo tributes as on indicator of ongoing 
destruction of neurons. Utilizing the too no clonal antibody 
instantly disclosed lor human GS, an elegant, sensitive and 
Specific assay for AD is made passible when the protein is 
analyzed in oon-CSP bodily fluids. This Ja unlike prior art oo 
assays, wherein the markers were specilic lo non-human GS, 
and no definitive data could be derived from sera or any 
olhcr non-CSV bodily fluid. Si 00 does not have the 
sensitivity, but it is a useful marker to monitor acute events 
in the brain (e.g. TTA, stroke* hypoxia leading to ischemic 65 
event*, dc) wbich arc common events among older indi- 
viduals who urc the target population of AD. 



Of the 14 non-AD dementia samples, only one sample 
shows an elevated level in both GS and S10U, while 7 
samples exhibit a concentration of N&B above the cut-off 
level (HG. 2). This indicate GS and $100 to bo highly 
spediie markers fur AO. 

All patents and publica lions mentioned in this specifica- 
tion arc indicative of the levels of those skilled in Ihe oil to 
which the invention pertains. All patents and publications 
are herein incorporated by reference to Ihu same extenl as if 
each individual publication was specifically and individually 
indicated to be incorporated by reference. 

It is to be understood that while a certain form of the 
ravcnlion is illustrated, it is not tu be limited to (he specilic 
form or arrangement of parts herein described and shown, ft 
will he apparent to those skilled in the art that various 
changes may be made without dcparriQg trom the scope of 
the invention and the invention Is not lo be considered 
limited to what is shown and described in the specification 
and drawings. 

One skilled in the art will readily appreciate that ibc 
present invention is well adapted to carry out the objects and 
obtain the ends and advantages mentioned, as well as those 
inherent therein. The oligonucleotides, peptides, 
polypeptides, biologically related compounds, methods, 
procedures and techniques described hcrcirj arc prvsendy 
representative of the preferred embodiments, arc intended to 
be exemplary and are not intended as limitations on the 
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scope. Changes therein and other uses wLIJ occur to those 
skilled in ibe art which Are encompassed wilLin the spirit of 
rbc invention mid *u. defined by the Scape of the appended 
cjAinis. Although the invention has been described in ixm- 
nection with specific preferred embodiments, it should be 
understood that the Invention as cjjumcd should not bo 
'unduly limited to such specific embodiments, Indeed, vari- 
ous modifications of the described modes for carrying out 
tbc invention which are obvious to those skilled in the art are 
intended to be within tho scope of the following claims. 
Whit is claimed is; 

L A diagnostic kit far diignosin£ or manilOzin£ (he 
progression of Alzheimer's dementia comprising: 

at least one aiuibody which is specific for monomelic 
brain associated human glatainine synthetase having a 
-weight of iboul 44 kDa, wfaerrio said antibody is 
selected from the group consisting of the antibody 
encodad by ihc clone deposited with the ATCC is 
Accession Number FTA-3339 and ihc antibody 
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9. A method of diagnosing or monitoring the progression 
of Alzheimer's dementia comprising: 

obtaining a sample of Wood, \ blood product or cere- 
brospinal fluid from a patient suspected of snfferiOfi 
from Alzheimer's dementia, 
contacting Said sample wilh an antibody. wherein ardid 
anlibgdy is specific for monomelic biain associated, 
human glutunine synthetase having a weicbl of about 
44kDa; 

detecting specific binding of the antibody to the Sample; 
wherein detection of an elevated level of said glulamine 
synthetase in the sample from the patient relative to 
control samples indicates a diagnosis of Alzheimer's 
dementia, or wherein the extent of elevation of said 
glutajnine synthetase in the sample, ftom the patient 
relative to coutrul samples correlates to the progression 
of Alzheimer's dementia in the patient. 
ID. The method of claim 9, wherein said antibody ut 
selected from the group consisting of the antibody encoded 



Accession Number PTA-3340, 
Said antibody inn mob Hired on a solid support. 
2. The diagnostic kit of claim 1, further compiling at 
least one second antibody, wherein Said second antibody 



ssion Number 

PTA-3339 and tbc antibody encoded by the clone deposited 
with Ihc ATCC ** Accession Number PTA-3340. 

11. The method of claim 10, wherein said antibody is the 
— * n w- j - '- - « antibody encoxled by the dr«»c deposited with the ATCC as 

Spccitolly binds to said monomcne bram «^cia!ed human 25 Accession Number iMA0339. 
glutamine synthetase. 12. The metfiud cf claim 10^ wherein sajd antibody is the 

3. The diagnostic Ml of cUim 1, wherein said first antibody encoded by the clone deposited with the AltC as 
antibody is the antibody encoded by the clone deposited Accession Numher PTA-3M0 

with the ATCC as Accession Number FTA-3339. 13. The meihod of claim 9 wherein said step of detecting 

4. The diagnostic Iril of cjann 1, wherein said first 30 includes at least one direct or indirect immunoassay selected 
animody is the antibody encoded by the clone deposited from the group consisting of a competitive binding assay a 
with the ATCC Q5 Accession Number PTA-3340. " - - 7 

5. An isolated monoclonal antibody encoded by the clone 
deposited with (he ATCC as Accession Number FTA-3339. 



non-competitive binding assay, a cadioimmunoassay. an 
enzyme~Titikcd hiimnncKOrbcnt assay (EfJSA), a sandwicfl 
*s**y, a precipitin reaction, a gel diffo^on inmroncdifiusioTi 
6. An isolated antibody encode^ by the clone deposited assay, an aeglnlinalioTl assay, a fluorescent immunoassay 



wfth the ATCC as Accession Number PTA-3340. 

7. The isolated done deposited with the ATCC as Acces 
aioo Number PTA-3339. 

B. The isolated done deposited with the ATCC as Acces- 
sion Number PTA-3340. 



c h em i luminesce nee immunoassay, immunoPCR 
immunoassay, a protein A or protein Q immunoassay, and an 
Immunoelectrophoresis assay. 
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